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Jnaljjts Geometrkaj fae noVa ^^Der^ Methodus Ue- 
[ohendt^ tarn Prohkmaia Geometric a ^ q^am 
Jrithmeticas ^^Jiiones. Pars frima^ de Plmis ; 
Juthore D. Jntonio Hu^ne de Omerique San- 

iucarenfe. Sddhy Sam. Smith i^?2i Benj. Walford 
at the VimctsinStJ^dix^s Church-yard Londoa 

"^HE Author of this Book being of opinion that 

the Method of deducing Geometric Demenftra- 

tions froman Algebraic Calculation, is forced and un- 
natural 5 has ftudied how to find an Analyfis purely 
Geometrical-^ from which a Synthefis^iniight eafily be 
derived ^ according to the Method of the Antierits. 

He begins w4th an Introdudion coftfifting of about 
twenty Geometric Propofitions h which are fo many 
Lemmas , in order to make his Analyfis the more^ cafy ^ 
the chief Propofition of his Introduiftion, and which 
heha^occafiontpufe ihoft^ is this : To find tm lines 
whofe [urn or di^erence is giveh , that ^hdl be reciprocd 
to two given imes • this comprehending the Conftruclion 
of Quadratic Equations, He divides the reft of his 
Book intoFour Parts* IntheFirft h^ confidefs thorePro- 
bkm^that areibl^'dby lim pie Propoi't ions. In the 2^1 
he cpnfjdfrs thofc that are lolr'd by iifing Compourid' 
Ratio. Inxhto^d. he refolve^ thofe wherein it is necef. 
iary to confider Quantities conned^d by the Signs -4- 
and— -;>^ ApcJ inthe 4^i&*! he confiders Indeterminate 
problenris. 

He Prefi)^s j:q h^J^ Pirft Part i^ 
to proceed, in, a <4^onietric InveftlgMi6n^[ Snd" Be^iaiile 
ihe(e Rules contain what* is maft material In^tllkMetho^Ji 
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we ttiiak it not impropeir to relate 'em as he has laid 'etn 
down himfelf. 

i(^. An unknown Line is always terminated in an 
unknown Point :$ hence to avoid confufion, the unknown 
Points ought to be Denoted with the lafl: Letters of the 
Alphabet v^ z^ y^ x^ &c. to diftinguifli em from the 
known Points a^ hy c^ dj &c. and if there is occafion, 
one and the fame Point may be denoted with twoLetters, 
when a known and unknown Line concur in it. 

Additive Ratio is that whofe Terms are cfifposM to 
Addition, that is^ to Compofition. subtraifive Rath is 
ihat whofe Terms are difpos*d to Subtradion, that is^ tQ 
Divifion. 

I — -— P f t 

^ h X c 

Let the Line ^ /r, be divided in the Points ^, and x^ 
the Ratip between 4^^ and ^AT, is Additive -^ becaufethe 
Terms 4^, and l?Xy compofethe whole ^x; but the 
Ratio between ax and i^x is SubttafUve^ becaufe the 
Terms ^^, and^^r, differ by the Line 4^. 

20. The fame order of the Letters which is^ in the 
Fi^urejought to be kept in your Analyfis, that fo by raeer 
Inrpedioinyou may know whether the Ratio is ^«5/^///t;if 
or SfihtraBive ^ and confequently whether you ought 
to Compofe or Divide. 

3^. When you are to argue by Proportions, and the 
Proportion lies in a Right Line , you have no other 
way to proceed, on but h^ Compofition or Divilibn ? 
Therefore if both Ratk)s are Additive, you muft argue 
by Compofition 5 if both Subtradive, by Divifion ; fo 
as always to ufe that way of arguing which is the fitteft 
for the prefervation of thofe Terms that are known 5 but 
when one Ratio is Additive and th'otlier Subtratflive 
the Additive muft either be made Subtradivepr the Sub^ 
tradive Additive ; Now this change it wrought by 
repeating either Term. Foy 
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for if we defign to change ttie Additive Ratio of ai 
to bd^ into Subtradive , let k be made equal to a^^ and 
thus the Ratio of i^e to ^^5 that is> of al to i^d^ will be 
Subtradtiye^ and likewifejf the Subtradive Ratio of&dto 
h was to be made Additive 5 it is but making ^1^ equa^l 
to h. 

4^. This is always to be obferved^ when ttie Terms 
of the Ratio which is to be reducM^are known 5 but if 
they are unknown , and their Sum or Difference is 
known 5 it is often convenient to ufe the 7/^. and 8/j&. 
Propofition of the Introdudion by means of which the 
difference of the Terms of an Additive Ratio , or the 
fum of the Terms of a Subtradive one, may be expreft, 
whence you may argue by Divifion or Compofition. 
Nowthe7if-&. Propofition of the Introduftion is this 5 
If a Right Line is Divided into two equal Parts, and into 
two unequal Parrs , the middle part is the half difference 
of the unequal parts. The Btk. Propofition is this; If a 
Right Line is Divided into two equal parts, and a Right 
Line is added to it , that which is compounded of the 
half and of the Line added, is the half fum of the Line 
that is added, and of that which is compounded of the 
whole and the Line added. 

Second liefimtion* 

That Ratio we call Common which is Common to 
two Proportions whether it be Dired or Reciprocal ; 
Let there be two Proportions a hi: d^ e^ and ^, c:^ : e^ /, 
having the fame Terms h and ^, and conftituting a Di- 
red Ratio , this Ratio we call Common, becaufe it is 
Common to both Proportions : In like manner kr there 
be two Proportions a^bw ej and b^ c : : d, e^ each lu ving 
the fame Terms^ and e which conftitute a Reciprocal 
Ratio y this Ratio we call Common , becaufe it is Com- 
mon to both Proportions. 

I i i 0. :r* 
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5#.. Therefore if two Proportidas fiavt a Gottimon 
iaiio, wcmay argue by Equality j but if a Conimon 
Ratio is wantiflgj k muft be iotrodiic'cl ^ thir we may 
proceed fori her, ^^ich will be done by the Reduction of 
m^i Ratio ■ 10 to- another 'equ.al toit* 
.. .^t%ewM% if, a-:]Pr9portiQp lies, in jt l-riapgle or mf 
other Figure 5, .;you imuflt uTe. a' imw Proportion by re- 
peatiog foinc Aogtc. that'is^by changing its- Politioiijthat - 
fo..you may have two 'equal fcrnis in two different Pro- 
portionsj and fo may argue by Equality : Hence it is evi- 
dent that 5 that Angle oughr to be traufpofed^ whiefi 
togf iher -with-the other' Angles, and'" Sides of the- Figure,. 
ije w^ the moft convenient fimilitude of Triangles. 

60. Now what is fqught being afltimM as granted^ 
all our endeavours muft be to retain ia arguing thofe 
magnitudes which are already known, and to extin- 
mlM as much as we can the unknown Pointy and the 
Analylt underflanding where to ule Additive or ^b* 
ira^ive Ratio in one Proportion ^ and how to Introduce 
a Common Ratio in two Proportionsj if it be wanting, 
willcome totheend of thisRefolution by neceffkry confe- 
fpences: Now this end is obtaioM when the unknown 
Magnitude is found equal to fome known Magnitudet 
or the unknown Point is in one Ternij which is a ^k^ 
Proportional, or in two Terms either ^eans or Extreams 
whofe fura or difference is known, for a ^fk Propor{^ 
tional, or two Eeciprocals will do it. 

j0. The Analyfis bein^ ended^ the order of the Con* 
iruiflion and Demonftration is evident* for nothing elfe 
is required for the Conftjfu^iion ^ but what has , or is 
fy ppos*d to have been done in the Analyfis , and for the 
Demonftration^ nothing but to begin from the end of 
the Analyfis-.- and proceed to the beginning of it, obfer- 
ving that where the Analyfis argues by Alternate or In- 
meKed Propofitions, the Synt hells argues by the iame, 
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and that where the Analyfis Compounds, the Synthefis 
Divides , and vice verfa. 

But to make thofe Rules more ufefuU it won't be amifs 
to fhew the applications he has made of 'em in the folu- 
tion of fome Problems , and becaufe there is a great 
variety oPem in his !Book , we will chufe a few of the 
moft ren^arl^able as Rules in cafes of the like nature. 



PROBLEM. 
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The Line ac being divided U pleafure in ^ to di- 
vide it again in x between ^ and ^ fo that 4Ar x€^ ix 
be proportional. 

Andyfis. 

Let therefore 4X^ xc;: ^c^ bx. 

and Compnenh dc^ xc:: h^ hx. . 

and Alter nmdo ac^ he:: xc^ i^x. , 

Let cq be made _ f f , cq 

and Compnendo aq^ cq : : h ^ ^x* . 

Therefore the Problem is folv'd* 

ConftruBkn* 
Let the Conftrudion be made as before* 

Dem^njlratkn. 

For filnce^ by the Conftrudion ^ aq is to cq as k to 

%:)c. Therefore PmW^;?i(? 4<r is to r^ that is to bc^ as^^to 

^^ and Altemmd^ acts to xcy as be to bx. Therefore 

DmUmd0 4x, is to xc u xs to ^^, which was to be done. 

PROBLEM 
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PROBLEM 

The Line ^^ being Divided in ^ to Divide it again 
in X between a and J' To that^ic, xc^ xt^ be ProporticNnal. 
Now becaufe in the Proportion ax^ xc : : m^ ^1, the firft 
Ratio is AddiHve and the fecond Subtra0ive it is evident 
that the Additivg muft either be made Sf^btraBhey or the 
subtraBive Additive. But becaufe the Terms are un- 
known, htac be bifeded in my and % m x will be 
the Difference of the Parts sx , xc ; likewife let be be 
bifeiSled in / , and ixp will be the fum of the Parts xc 
%ndLxb % whence one may proceed by Compolition or 
Diviuon. 

Amlyfiu 
Let AX^ x^tt xcy xb 

Theref. C^mpmndo ac xcii 2xf^ xb 
and half, the Antecedent f me^ xc t : xp^ xb 
and Convertendo mc mx : : xpy bp 

Therefore the Problem is foi v'd. Becaufe the Point x 
being only in the middle Terms, we can proceed no far- 
ther. And becaufe there is nothing from whence we may 
infer which of the two mx and xp is the greateft, it will 
be in our choice to take ^^ either for the greateft or the 
leart part, and there will be two Solutions for 
which there is one Demonftration. 

CcnJlmBion and Demonftration^^ 

Let ^^ be bi(e(5led in ij^and be in p^ and to mc and bp 
orpc let two Reciprocals mx andvv^ be found whofe futti 
be m[>^ I fay the thing is done. 

For by the Confirudion mcj mx : ; xp^ (?p ^ There- 
fore Convert end<^ mc^ xc i : xpj xb and doubling the 
Antecedents ac^ xc:: txp^ xb^ but txp is the fum 

©f 
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of the Terms xc and xb; therefore Dmdefido ac^ xtx • 
xs^ xb, which was to be done. 



PROBLEM. 



« ^ h y C ^ 

To Divide the given Lines ab k in x and / fo 
that <y be to xc as / to ^ and xb to ^f as h to 4-. 

CoKditioHs, 
ay xc:: f, g 
and AT^ yc:: h. k. 

Let therefore ^y% ^cm /, i'. 

and alfo ^^ /r :: Ir, k. 

And as the fum of the Antecedents to the fum of the 
ConfequentSj fo one Antecedent to its Confequent. 
Therefore ^r, jq^ii h k^ 

or g L 

Therefore bf Equality ^^ y^Ai /, /. 

ConftruBhn and PemonftHtim. 
Jjtt k htio k^ mk to cq^ and fo ^ to/, Let-i^^f be 
be Dkided in y in the Ratio of / to /, and let ayht 
to ^r as f to g. I fay that ^^5 j^r.v^ h^ k. for finpe 
by the Conftriidion ^y ycj .• : /, t; and 4^ to w as f 
to ^ : by Equality xc will be to/f , as^to / that is 
as ^^ to ^^ and beeaufe the difference of the Antecedents 
is to the difference of the Confequents^ as one Antecedent 
to its Confequent, xb m\\ be to yc as k to rf , that is, as 
b to ky which was to be done* 

P Ji O B L E M. 

_A Sq«are or Khombm s h c d being glvea to 
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draw from the Angle <i to the oppofite fide produced 
al> a right WnQ dxy , and to make x^ equal to a 
right Line given m. 




Let therefore My be equal to m, 

by the id. of the '6th. Book of Euclid ah, dy : : dx, xy. 



Let the Angle 

and beeaufe the Triangles dxiCy 



dxz be 
dl>y are Similar, 

^^» ^y: : dx, 
dl>, a,b ; ; xy^ 
xbz. 3c dby or 

xbx are Similar 



dbft 






Therefore by Equality 

But the Angle 

Therefore the Triangles Vy«. 

Therefore 

CmfiiruBion and Demonjiration. 
Let db he to 4^, as ;i^ to jf, and JetV«, bz whofediuc- 
rence is db be found reciprocal to g. Set off from the 

point ^ the Line ^^^ equal to^.andtj^rqugf,;,. draw ^;.., I 
Jay thatxy is equal to the given line m. 

_ For fince by the Conftruclion ^s, is to^ as <^ to bz rhar 
is^^isto^«3S x^to^^;, The Triangle'^s ^^;c' bzx 

will 
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,will be Similar ^ Therefore the Angfe Va;^ will be equal 
to the Angle xi^^^ that is, to the Angle Sy (for the 
Angles dbyznAxbz are equal, becaufe ^^^in a Square 
or Rhombus is equal to the Aogle dd^ or its equal yb&^ 
henoe adding the common Angle x% the Angles dbf 
xlz will be equal.) Therefore fince the Triangles ^«Ar, dby 
have the Angles dxz, and dh equal, and the Angle l^d^ 
common, they will be fimilar, and therefore db wiil 
be to i&/ as dx to xz that is, to ^ 3 but becaufe ad^ hx 
are parallel, ab wiil be to by as dx to x/. Therefore by 
Equality d is to^^ as g to x^. But by the Gonftruftion 
4b is to db as g to m. Therefore xy is equal to m 
Which was to be done. 

P R O B L E M. 

A Circle pcpz being given by Pofition ^ and two 
Points in it ^ and ^being given, to draw the Lines 
dix, xb fo that 7« fliall be Parallel to ab. 
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Let therefore yz be parallel to ab 

Therefore the Angle abx = yzx 

Let the Angle ayv be made = abx 

Therefore the Angle ayv = j^x 

Therefore x^ v^ y^ 1^, are in a Circle 

Therefore the Redlangle vay~ x^ 

But the Redangle x^y ^ any Reftangle through 4 

Therein the Redangle vab t= any Reftangle through ^. 

CcffftruBion and Demonflration. 

Let the Redangle vab be made equal to any Re<aanglc 
through 4 fuch as cad , let the Tangent vy be drawn 

Khk through 



through 4 let the linej^x, and through b the lioe atj^ 
be drawn , let/^^; be join'd , I fky that yz 1$ parallel 
to db. 

For fince the Reftangle val^ has been made equal to cad^ 
and xay h equal to the fame, the Kt£tzt\g\ts vab xay 
will be equal : Therefore the points Xy v^y^b, will be in a 
Circle, and the Angles ^yv, abx upon the fame Line xz/ 
will be equal , but becaufe 17 touches the Circle xyz. and 
xy cuts it ^ the Angle ajv is equal to^^AT. Therefore the 
Angles yzv abx. will be equal, Therefore the Lines 
y^ ab will be parallel , which was to be done. 

The following Problem is taken out of the feco^d BooL 

P R O B L E M. 

The Line ^ibetweeui^ and c being Divided in ^ and 
iy to Divide jt again in x ^o that the Redangle 
Axb be to the Redangle dxc as m^ ^ogp. 
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,^et therefore ax{? dxc:.- mp, cp 

Therefore if you make ax, xd:: mp, pv 

Andalfo bx, xc:; py Jp 

The Problem will be folv'd , for the produdls of the 
Analogous Terms will reftitute the Proportion. 

Let therefore ax, xd s : mp, py 

and Compo^?end» ax, ad; t mp, mv 
Let mg, mp^ adj at beproportiQual ak mg 

^", ^'^» bx, xc ; : py, gp 

and Campmmfdo be, xc:.- gy, S^ 

Let ^f,<r/; «f^,^^ be proportional cf JE 

Therefore Componeado xf, xc:: my, nj| 

aad by equality xf, xc:: ak, ax 

^f^^ Comertenao xf, cf:: ak, xfc 
■\ke fi)Ummg Problem is ukm QMt of (he third Bopk. 

ti. A-j "S 
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PROBLEM, 

The Line ac being divided any ^'here mh^ to divide 
it again in x between b and c fo that the Redangle axb 
ihall be equal to the Keiflangle ixc together with the 
double fquar© of xc. 

\ t msmiim mmmmmm . i *J." ' *'" ' ( " i— »— *— W i ij"*iw ■ m<»"| , 

a hxc d ^ 

yj jSi ji Zi TT S Jf So 

Let therefore aa^ = bxe -«- axcx 

But by 3. 2. El. hex = bxc -+ xcx 

Therefore axb 2= bcx -*• xcx 

Let cd be m^de == h^ theref. bcx = dcx 
Therefore axb = dcx = -t- xcx 

that feby 3. 2. El. axb = dxc 

Therefore ax, xc t : xd, Bx 

and Comfonendo ax, xc : : db, bx 

lje.t cf be made != bd cf 

and' at the fum of the Anteeedeflts , to the fum of the 
Confequents. So ofteAntecedent to its Confequent. 
Therefore af, bo : r cf, bx. 

Therefore the Problem is folv'd. 

Cmftru^im ^nd DemenfirAtim. 

Let cd&nidf\x tftade equal to ^^, and let <^, ^, efyix, 
be proportional , 1 fay the thiftg is done. 

For fince nfi kit cfy hxy and the difference of 
the Antecedents to the difference of the Confc- 
<&«ences as one Antecedent is to its Conreqiientj^e will be 
to ^c, as <r/ot ht t-o ^iv , and' the Reaingle 4Ar^ vvill 
fee eqml to the Reftattgle 4xt, that is,, to theK<:a:an- 
gle ^cx together with the Square of M or (beeaufe U 
and U are equal) to the Redbngle h^ with the Square 
of Ar«5 Butthe«e(aadgl&^fAr is equnl to the Redangle 
^xff -and the Square df jcc r Therefore the Reaangle a)cif 
IS eq«^\l to the Reaangle ^«c, and the daubfei Square ©f 
Ht^ Which was to be done. 

the feilomng Profopion U taken out of the 4th. Bo«k 

P R O ^ i. B M. 

■■■^WQ R>fets'« and Ibek^ giveB,ta4«aw the two 



Urns m ^^,' wliofe Squares togetW ftiall be equal 
to the Square gMn gg^ 




Le dxh whofe height is xy be the Triaogle required 
Bifeta 4^ in t^ and draw mx. 

A HA L f S I S. 

Let therefore axa -^ xbx = gg 

But by th^i^ihQi^^f0i^<^4xA-hi^= sama-f 2nixm 
Thereforf gg = aama ^f; imxtil 

or gg^ — 2 ama = 2 mxm 

Therefore the Probtem is folvM 5 but the Length ofmx 
being given and not its Pofition ^ it is evident that it 
ipay be the Semidi^^^ Circle whofe Circumfe- 

rence ihall be the Mcus of the point x, 

ConftruBion and Defmnftration^ 

From the Square given gg Subtrad the double Square 
of am^ the Square root of half the remainder ihall bei 
theIinew»rU with the Center ^ and diftance mx^ de- 
fcribe the Circlfe f^dy I % that any point ^x taken in its 
Gircumferetice Te-roivi?s the Problem. 

For finee, the double of the Squares of 4^ and xm is 
equal to the Square ^^> by the Conftrudion , and by the 
iph, Propofition of the Introdyftion to the Sqpares ax 
and xb : Th*:^ two Seju ares 4,\r and xb together will be: 
equal to the Square gg. Which was to be done* 

FINIS. 
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^gQ'3SS*l I* for IV. r.III. p, 356, 1. 26, for III. r. IV. and for ^l« 

tr0^; fukra^iotf, See. tJuhftra^jiiQ. p. 3^7. 1. 33. f. Sojigems. 



